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(71) I, ERIK IXGVAR JAXELID, a 
Swedish Subject of Forsctevagen 18, Djur- 
sholm, Sweden, do hereby declare the inven- 
tion for which I pray tiiat a Patent may be 

5 gran led to me, and the method by which it 
is to b^' perfonncd to be particularly described 
in and by the following statement: — 

It is i;nov/n wiien s:.oring gas, for cxampie 
compressed air, or liquid, for example petrol 

10 or oil, in a rock cliambcr where ihc gas or 
liquid is in direct contact with the walls of 
tiiC rock chamber, to prevent leakage tiirpugh 
t'lc cracks in the reck by artificially supplying 
\.'^.xr to the rock "surrounding the rock 

15 chamber, j. he water sv.pply should preferably 
be such that no decrease in the normal ground 
water level occurs. Tiie supply of water pre- 
vents the rock from being drained and since 
all cracks are filled with water urn er a higher 

20 i^rcssure than in rlie chamber, the contents of 
the rock Clamber is prevented from leaking 
out. 

The usual way of preparing a rock chamber 
for storage is first :o blast the rock ciiamber 
25 and drill the holes v.'iiich are to be used for 
the artificial v/atcr supply and start 5upp lying 
the water when the rock chamber is to be to:<en 
into use. However, has now been found that 
v/hile the rock chamber is being blasted a con- 
30 siderable drainage t^kes place in the rock, 
which ma_>' have serious consequences when the 
rock chamber is taker inro use for storing gas 
or liquid. It has been found that refilling the 
crack:, in the rock v;Ah v/atcr by incnns of the 
35 natural or artificial supply of v/ater takes a 
very long tirne and may be inc-^mplere. There- 
fore, if die artificial supply of w;;:cr ii initiated 
at the sriivie tinie as the rock ch.iinber i:; tak^n 
into ui;.', or a short rime before, there mav 
ik that no: c:ack:; inive time to ire 
ith ware:. Tive hvdrjulic co.'idirionr; are 
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filled w 
therefore insufl'icicr.t ana 



occur'i. If 



leakage has occurred at one point there is i\ 
great risk that the gas or liquid v/iil gradually 
displace the water from the rock so tnar rhe 45 
leakage increases. In order to eliminate diis risk 
of leakage it may be necessarv to wait a long 
time before taking the rock chamber into use. 
i.e. until ail cracks have been iiWcd oiihcr 
naturally or aruticiaiiy, so in at the ground 50 
v/ater i:v^:l recovers a certain value a:!d the 
necessary hydraulic pressure is obtained in tiie 
cracks. 

However, if the artifical supply of wai^cr is 
carried out in a suite ble ir^a.-ncr even while 55 
the rock chamber is be in bias red, the rock 
around the proposed rock ■ hcmber never be- 
comes drained and ih: rock chamber can be 
taken into use immediately it is iin^ished. The 
artificial supply of waien suitably through a 60 
series of drill hol;;s near to the proposed rock 
chamber, increases tiie ficv/ n: water i:::o the 
rock chamber but this ficv/ 0; v.-atcr can he 
kept within reasonable lirniis b;/ sealing die 
rock in the walls of the ro:k chamber under 65 
constR'.ction in knov/n rnann:: by mcpns of, 
for exajnpie, concrete iuiectu-n. and by keening 
the v,x-er pressure ii-d quan:i:y under centrci 
and at a suitable value. 

According to a prcierred cmbcdiinent of the 70 
i)ivenrion the v;ater is suppiied V) :he rock 
under such a pressure liia: inc water pressure 
in the rock ne .'est the rock chamber is higher 
ihan tl-e maxin.jni naunai grcund water pres- 
sure which can be aciiicved, i.e. it corresponds 75 
to an imagined grouiid wa:cr level iymg higher 
than the surface 0: the ground. 

The invention thus is principally directed 
to scaling a rock full of cracks by the artificial 
supply of waiL-r --jnaer prtiiLre to tiic rock, 80 
AUernativeiy, leakage of the cr.nrents of the 
rock chamber car be pre\'cn;ed by supplying 
a liquid other ti <a v/ater, cr possibly a gas, 
under pressure to the rock. 
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I ho invention. 1-: 
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4 is a detail oi' 
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Figs. 1 and 
chambers 1 wl: 
shai't 2 with a 



v;:ii now he described with 
ecojiipnnyin;;: dviwincs. i'ics. 
'■'/uca; and a !.^»r;:ioniai sec- 
i''.roLi!::h a chajViber ccn- 
-y iJ'C method according to 
3 and 5 iilusiraie aherna- 
Trying our il^c seahng. rj'j. 
■:g. 3 on a larger y^alc, t':^ 
^.cdVinz may be carried oiu 
liquids. 

? show a number of rock 
:h communicaie ihronah a 
F-."^Aver starion 3 in which tiie 
electrical gcncraiin,^ means are driven by a gn^ 
lurbnic, and throu-h a shafr 4a and a f^ailery 
4b with a hka 5. W hen excess power is\avai]- 
ablc, this is used to [ill the rock cliambcrs 1 
vwth compressed air from a comprescor ck'ivcn 
by the gas turbine, so that a corrcsDonding 
quanuty of water is forced up through the 
shaft 4 to the lake 5. When the power station 
must deliver maximum power, water is al- 
lowed into the rock chambers 1 ihrouc^h the 
shaft 4 and the compressed air passes up 
through the shaft 2 to the gas turbine so that 
the normal air compressors need to suppiv 
compressed air to the gas turbine not be used.' 

At a somewhat higher level than the rock 
chambers 1 a number of horizontal galleries 
6 have been blasted. From these several hori- 
zontal holes 7 have been drilled, which extend 
above the rock chambers 1. Water is supplied 
under pressure throucrh a shaft or drill hole 
8 to the galleries 6 and drill holes 7. The water 
pressure in the drill holes 7, or rather the water 
pressure in the drill holes 7 plus the hvdrauHc 
pressure generated by the level difference X, 
should be higher than the maximum permis- 
sible air pressure in the rock chambers 1. 

The galleries 6 and drill ho;es 7 are pre- 
pared before or at the same time as the rock 
chambei . and the water pressure is applied be- 
fore or at the same tim-i as blasting of the 
rock chambers 1 is nitiatcd. The galleries 9, 
10 are transport tunnels which arc plugged 
when the construction is finished. 

In the embodiment according to Fie. 3 and 
4 a number of holes 11 have been drilled up- 
wardly in the roof of the rock chamber 1. The 
drill holes can first be uf^cd for injecting the 
rock and the drilling is then continued to the 
desired depth, and a tube 12 is inserted in 
the upper part of the drill hole and the lower 
part is then sealing with a concrete plu<^ 13 
hach tube 12 from the drill holes is "con- 
neaed to a pressure water conduit 14 and in 
this way a continuous over-pressure is main- 
tained in the rock above the rock chamber 1. 
h IS irnponant that the drill holes 1 1 are made 
and the vrater pressure applied sraduailv as 
the rock chamber i is under ccnsiruction. One 
or more drill holes 11a with pressure water 
tubes are therefore suitablv orcDared wh.-n the 
transport gallery 9 h blasted so that no drain- 



In the embod:n-::'nt nccordinr to fit;. 5 i:cvcr- 
vorric::! drii; ::o!cs 15 have ivcn made from 

t"c prop OS. :d 



the surface of 



amcor ) . Th: drill holes h;:ve then been 



v;ay as m accordance' with 70 



65 age of the rock takes place 



used in the sanu 

l-Jg. 3, for inieccing the rock nearest the 
irround surface. The drilling has then been 
continued to the desired doovh. a tube 16 in- 
serted in each drill hole and scaled th,e hole 
with a concrete plug 17. The tubes 16 arc 
ih.en connected to a pres:iiirc-warer conduit IS'. 
V;'!:en the pressurized v/ater has been apphed, 
blasting of the rock chamber 1 i^ iniiiatod and 
the rock is therefore kept saturated with water 
during the entire construction period. 

In the embodiments accoiding to Figs. 1—5 
the v/ater ha:i been supplied at a higlier level 
than the rock chamber in order to eliminate 
the risk of leakage upwardly from the rock 
chanibcr. Fig. 6 siiows how the rock chamber 
can be screened off on all sides. 

In the embodiment accordin,:r to Fig. 6 the 
rock chamber 1 is surrounded bv a series of 
inner galleries 20 from which 'vertical and 
horizontal drill holes 22 extend, and bv a series 
of outer galleries 21 v/ith drill holes' 23. The 
drill holes form an inner and an outer screen 
of drill holes around the rock chamber and 
arc supplied with water or some otht-r liavud 
under pressure through conduits 24, 25. 

The idea of having several screens around 
the rock chamber is that the rock chamber mav 
contain a substance which is not suited to be 
in direa contact with v/ater, for cximipie. A 
suitable and effective screening system can 
thus be obtained, for example for undergroimd 
nuclear power plants, by arranging first^an in- 
ner screen containing a different fhiid, a liquid 
or a gas, which separates the rock chamber 
from, for exam.ple, the pressurized water in 
the outer screen. 

In this arrangement it is also feasible for 
the rock chamber to contain ga^ or liquid of 
quite a different temperature^ from the sur- 
rounding rock. If the temperature is extremely 
low In the rock chamber it is possible, for ex- 
ample, to pump a substance into the inner 
screen system, which does not freeze at the 
low temperature, but fills cut all cracks around 
the rock chamber. 

Vv HAT I rLAIAl IS : — 

1. A me-iiod of preventing leakage during 
storage of a gas or a liquid in a rock chamber 
by artificially supplying w?.rcr or other suit- 
able liquid or ga-eous riuid to the rock sur- 
rounding the rock chamber, characterized in 
that the water is arrificiaiiy supplied throush 
a series of drill holes also before or durin^^ 
blasting of the rock chamber. 

2. A method according to claim 1, charac- 
terized in that at a level higher than that of 
the proposed i^zk chamber, a number of sub- 
stantially horizontal galleries are blasted, a 
number of substannaily horizontal holes then 
being drilled from these galleries, the* galleries 
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and drill holes then hcinc filled wirh water 
and t.hcreaf::r xhz iczk chaniber hinsicd. 

3. A according lo claim 1, charac- 
Tcrizcd in ihat as liij rock cl-aniber is blasted, 

5 several subsranriaiiy vertical hoK^, are drilled 
in the roof ;:n;l waicr is then buppiicd to ihe:e 
drill holes. 

4. A metiiod according to claim 1, cjiarac- 
tcrized in that a nuinber of snbsLaniially vcrti- 

iO cal iielcs are drilled in ihc i:rouna surface 
above the proposed rock chnmher, water is 
supplied to these drill holes and the rock 
chamber is then blasted. 

5. A method according to claim 1, charac- 
15 Tcrized in that a system of ,aal!eries and drill 

holes leading from these is constructed on all 
sides of the proposed rock chamber, these gal- 
leries a::J drill holes then being filled v/iih 
water or some other liquid or gaseous fluid, 
20 and the rock chamber is then blasted, 

6. A method accordins^ to claim 5, charac- 
terized in that the galleries and drill holes arc 
designed so that they form at least one inner 
screen and at least one outer screen around 

25 the rock chamber. 

7. A method of building a rock chambcrj 
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preisur::;:! w;irer lo sa!2 
t::e n:iMra: L;ro;ind 
:W cMcivarinn: the 



comprising drilling 
in tlic rod; ai iea; 
chamber, supplying 
drill holes ?o p.s to mainia 
water level, and iab>'eq 
rock chaniber v/iiiie coniini'.in^ rhc supply o; 
pressurized v/:.:er to said drill iioles. 

S. A rock chamber :n:h;ding drill hol:s sur- 
rounding th;: chamber on nr least four sides, 
and means for suppiyin:: a pressurized fluid 
to said drill holes for maintaining th- nntur?.! 
ground waicr level with the arili holes ar- 
ranged to form an ijiner cunain and an outer 
curtain. 

9. A method of preventing leakage during 
storage of a gas or a liquid li\ a rock chamber 
by artificially supplying water or other suitable 
liquid or gaseous tluid ro ihc rock surroundin;: 
the rock chamber, rubstaniialiy as hereinbefore 
described wiili reference to the accompanying 
drawings. 

WITHERS & SPOONER, 
Chartered Patent Agents, 

148—150, High Holbom,, 

London, E.G. I., 
Agents fcr the Applicant. 
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